Dissociation and unfolding of bovine odorant binding protein at acidic pH.
Dissociation of bovine odorant binding protein (bOBP) dimers to monomers at pH 2.5 has been confirmed through size exclusion chromatography experiments. Moreover, structural and binding properties of the acidic monomer and neutral dimer have been compared using a combination of experimental (circular dichroism and fluorescence) and computational (molecular dynamics) techniques. The secondary and tertiary structures of bOBP are largely maintained at acidic pH, but molecular dynamics simulations suggest the loop regions (N-terminal residues, Omega-loop and C-terminal segments) are more relaxed and Phe36 and Tyr83 residues are involved in the regulation of the binding cavity entrance. The formation of a molten globule state at acidic pH, suggested by the strong enhancement of fluorescence of 8-anilino-1-naphtalenesulphonic acid (ANS), is not confirmed by any significant change in the near UV circular dichroism spectrum. Functionality measurements, deduced from the interaction of bOBP with 1-amino-anthracene (AMA), show that the binding capacity of the protein at acidic pH is preserved, though slightly looser than at neutral pH. Unfolding of acidic bOBP, induced by guanidinium chloride (GdnHCl), was investigated by means of CD spectroscopy, steady state fluorescence, fluorescence anisotropy and light scattering. The stability of the acidic monomer is lower than that of the neutral dimer, owing to the loss of the swapping interactions, but renaturation is completely reversible. Finally, in contrast with the neutral dimer, at low denaturant concentration some aggregation of the acidic monomer, which vanishes before the unfolding transition, has been observed.